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SYMBOLS

Axial - force coefficient,

Base axial ~ force coefficient,

Total axial coefficient,

Hinge - moment coefficient,

Rolling - moment coefficient,

Pitching - moment coefficient,

“(BRF.) sbout a given reference

Normal - force coefficient,

Yawing - moment coefficient,

8ids - force coefficient,

Fin area aft of hinge line

Maximum base diameter

base axial force

tota}; axial force

hinge moment
Q8
rollingamnent

q

pitchi
q 8,

moment

norm.l_ force
q 8y

yaving moment

side force
q

Mean aerodynamic chord of fin area aft of hinge line

Free-stream dynamic pressurs (1/2 pv2 ),1b/sq ft.

Free-strean Mach number

Reynolds number per foot

Base area

Free-stream velocity,

rt/sec.
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a Angle of attack, degrees

Control surface deflection, degrees

P Density of air, !-1.‘3%!-.
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‘ the Unitary Plan Tunnel. The objectives of the tests were to investigate the

- SN DER FiAc]

WIND TUNNEL TEST DATA OF AN .03 SCALE

LITTIE JOE II - APOLLO FORCE MODEL

SUMMARY

This report presents wind tunnel data for the Little Joe II - Apollo
configuration. The tests were conducted by the NASA and tadbulated data
vere furnished to GD/Convair for presentation and analysis. The data in
this report are presented without analysis. Analysis of this information
vill be presented in a subsequent report.

INTRODUCTION

During September, October and November, 1962, tests were conducted
of the Little Joe II - Apollo configuration in facilities of the NASA Lang-
ley Research Center, Virginia. These facilities included the 7 x 10 foot
300 MPH Wind Tunnel, the 8 foot Transonic Pressure Tunnel, and both legs of

drag, longitudinal stability and control characteristics. The tests co

a range c{;ch numbers from O to L.65 and Reynold's numbers from 0.40 x 1
to k.0 x per foot. A 0.030 scale modsl simulating 50 square foot fins
and & 160 inch service module was used in all the tunnels.

DISCUSSION

At the time these tests were run, there vers two basic configurations
under consideration for the escape tower on the Apollo space vehicle. One
included a washer-like deflsctor Just forward of the flared skirt of the
escape motor (see Figure 1). The sacond configuration did not include this
deflector. These configurations were referred to as washer on and washer
off, respéctively. Subsequent to the tests it was decided that the escape
tover configuration would be with the washer off. The data from the 7 x 10
foot Lovw Speed Tunnel were all run with the washer on. With this exoeption,
the basic configuration for data comparisons is a complete model with the
wvasber off.

Rffects of the escape tower, fins, washer, and reaction control fair-
ings wvere investigated at various speeds and angles of attack. The tests
in the Lov Speed Tunnel covered an angle of attack range from -2 to +95
degrees. Ths tests run in the Transonic and Unitary Plan Tunnels covered
angles of attack from approximately -14* to 415°. Control effectiveness in
pitch wvas investigated for control surface deflections from 0° to -30°, and

FORM 1012-28 (REV. 12/8)
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roll characteristics for deflections up to 10 degrees. Hinge moment data were
recorded for several runs in the Transonic Tunnel. One run was made in the
Transonic Tunnel with the model in the secondary pitch plane (see Figure 2).
Tables I, II and III present the schedules for the runs made in the various
tunnels.

The balance center for the low speed tests was at 9.5 inches from the
model base (2.055 diameters), and the pitching and yawing moment data are pre-
sented about the base. The first 17 runs of the low speed tests were made us-
ing balance UT-19 and the remaining runs (18 through 2i) were made using balance
UT-12. Comparison of an identical run made with each of the balances shows that
the data are not compatible. Information from the NASA shows that the resolution
of balance UT-19 is approximately five times that of the balance UT-12. There-
fore, data from the first 17 runs should be considered the more accurate.

The balance center for the Transonic and Supersonic tests was at 10.5
inches from the base. The data furnished to Convair by the NASA had the tran-
sonic data referenced to the base and the supersonic data referenced to the
balance center (2.272 dia.). The transonic pitching moment data was transferred
to the reference at the balance center, and is presented about this center.
However, the yawing moment data in the transonic region was not transferred to
the balance center and is presented about the base. The pitching and yawing
moment data for the supersonic tests is all presented about the balance center
(2.272 dia.). A summary of the pitching and yawing moment information is pre-
sented in the table below.

The data presented herein are referenced to the body axis aystem. The
reference length and area for reducing the six component data was the base dia-
meter (4.620 inches) and the base area (.11642 square feet). The reference
length for the hinge moment data was the control surface MAC (.956 inches) and
the area (.01350 square feet), respectively.

The axial force data presented in the comparisons have been adjusted to a
condition of free stream static pressure at the model base. Base drag data are
Plotted separately and are included.

PITCHING AND YAWING MOMENT PRESENTATION SUMMARY

MOMENT REFERENCE
TEST REGION T TAWT
Subsonic 9.5 inches from base 9.5 inches from base
(2.055 dia.) (2.055 dia.)
Transonic 10.5 inches from base about the base
(2.272 Adia.) (0.0 dia.)
Supersonic 10.5 inches from dbase 10.5 inches from base
(2.272 aia.) (2.272 dia.)
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